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3£ W^ffi-i- (&*HZ-£t& '• A poly silicon thin film transistor) 

A poly silicon thin film transistor consists 
of a poly-island layer, a gate, a gate insulating 
film including a silicon oxide layer and a silicon 
nitride layer, and a first and second inter-layer 
dielectrics. The gate is located on the gate 
insulating film. The silicon oxide layer of the 
gate insulating film is between the gate and the 
poly-island layer, and the silicon nitride layer 
of the gate insulating film is between the gate 
and the silicon oxide layer. The first 




9894twf.ptd 



HI 



'■ A poly silicon thin film transistor) 



inter-layer dielectric is over the gate and the 
silicon nitride layer. The second inter-layer 
dielectric is over the first inter-layer 
dielectric. Moreover, a source/drain contact 
metal is lain on the sides of the gate in the 
first inter-layer dielectric and the gate 
insulating film to connect with the source/drain 
doped region. 
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i - &WW*ft (1) 

afl ^ t ^ - t ?4 ^ t e a 9 ^(thin film 

* 

transistor • ffi *&TFT) • # #J Rfl ^ - # a a a ^ 31 JBt t B a a 
ft • 

> % tflj. o°o • # #J & & lit 4b ^ «, tfl. 

& tMft «. * e, «. A % & - *t a #£>£ + #fie'jL#,i.«& • it 

#*t4fc4b*L«.lfl3&*£4)8t&*t ' ffi ^ H & - 1® 4 # to # > 

w i i f m ° € ffl t * II ^ t| ^ f m > & as. ^ 4$ 

*«J «. £ #J 5g # • ^ T »^^^4>t«^ » m ^ % % %L 

4Lft* a ******* • s*b > i&^^f at ^^^Mtit 

J. «ft ' £•] *o $ m € B a a £t( 1 iquid crystal display > ffi 3$ 

LCD) «. aa ill S3 - 

A6 Si #. & n m t B B B It BB ill 7F £ t ^ - #1 ffl £ a a B ^ 

& W /s/r ^ # *f M € a a a ft ' *«^3t^**t-*t^*t«»* 
a a a ^(amorphous si 1 icon • ffi 34a- S i ) ;# JOI € A It #L #r #r 
# ^ € ^ it # # A 4f £ ' 0 *b ft m t B a a It it # $t # H 

,j> . gfl o $ ^(aperture ratio) itffiiit^^TFll^^. • 
'A '}? *h ^ : <% #J *b i& ° % ft ' A^^^st^^^LJg^-TJa 

w tf> & m % % n- P4 n % m % & it u m. m ft U ^ & ** * & 

_L • A tit ^ *r «. B a a ill ^ ® & 4* 4± it % A * 4f ® jft 

i£ j& * A ti P£ fa ' S it | i| ^ i t # a 8 a ^ ^ I f b 0 B ^ ^ a B a 

& * H 4S. tB £ - #^J:K B a ^^|#il - 4 ft *£ * # 

*t & & # 4* ft ' ft m it ^ m m ^ * ^. ij«s ^ * t ft % *f ^ 

1 • 
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A * (2) 

# S & n m % & ^ ^ & *L m A m U 4a M B B a (solid 
phase crystallization • &M£SPC)3i^ • is. & it ft ft 
1 0 0 0 £. 60 $ & $L ^ T ' !& * 3& ffl % & & 60 ;s ^ ^ & • & 

I'JT ' & %L A & & %2 S.3 H • 0 *b i& * X ^fe * 33 ® 

• ' * ^ AT 4t # # ^ ' «. f «■ B a a -fb( laser 

crystallization) i<, ^ ^ Hr ill ^(excimer laser 
anneal ing • ffi *&ELA) b b b ^ J| « A A I b 9 b ft 

J6t ' -i3tffi&ft&600A£*T;£j&£-£P$La ' #T « - #fc # B a a 

B a a^((low temperature poly-Silicon > ffi 

^LTPS) - 

9 1 SI A § *° 60 # B a B ^ 9 JK € B a B tt ( t h i n film 
transistor • ffi 4HTFT) 60 #J © ^ * EI - tf #- <& $ 1 ffl > £ 
£a 60 £ a a B ^ ># € B a a It 1 0 it t & ft - -fit ^ & 1 0 0 _L 60 % 
#K £ B a a ^ (poly - i si and) >f 1 0 2 - - % 4b ^ pfl # £g, ^ >f 
(gate insulating film)104 * --WI4£l06jail£— — 
I TH f 4K inter-layer dielectric » ffi 3&ILD) 108 - 
1 0 9 #r *a j& ' *t li^l B B a ^^102 & ^^^f?H5l06T^ 
it it H ^(channel region)102a - -fit ttr it it II *M 0 2a p& #] 
60 ^ # (1 £&( source/dra i n doped region)102b • 

(X & ifc it it H *M02a & & # # a i£102b 4l 53 60 - & 

J&( 1 ightly doped drain • $M&LDD)102c • fl& 
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_L i& 4- ># ^- Se, Jt Bfl ^ ffl ftl 06 -fit ^ it it S *&1 02a _L » |L 
4b #Mft*&Jfc#104 4fc:W'Mftl06**&iifc2> & ^ # 1 02 ^ 
r-1 ' fi> ^ - ,# Pal *r t M 1 0 8 a jfc ^ IVJ * 1 0 6 & ^ ft >f 
1 0 4 _L • & * Ifc m ft W &) % ~ % ft it M \ QS M ffi & 

« & >f 104 ft Jt & 1% */ « # £fc & Ml 02b *B it #j */ «. 
^ ^ 4 (source/drain contact metal )1 10 • itb^h » 

& rfq • f £o #7 £ a a a & ? 4 m t a a a It %L m %h % It *& ffl ft 

« £. ># 104 # & 5f ^ ' flfc # £ i& j& to # -5J" # ^(stress 
reliability) ^ iE TA ' *» $ 2 A ffl & $ 2B BJ m ^ • 

#2Affl4*#2Bffl/9f7F'fc£*i*L# a a a ^ $ € a a a fit * 4 

?I # ^ T ft € ^(drain current • X|^"I D ")^M 

ft € MCgate voltage • X % ft" V G " ) #, H • tf ft % 

1 a ® & #i b h • & &m®&&ig&&i%im^4b&%fF%,m 

ft m m. J% # a a a ^ ? 4 m % allt^^^tKdrain 
vol t age • X. % ft n V D " ) 1 0 #1 # . ijS.;fi-#4t#r#$'J## 
.it® • £tfflft*&Mt#j£&&1000*fc» &_ti&^BItT1&l 
& fj & H*. £ a a a ^ ># *l % -fc & M & 3 0 / 6 « 160/6 tfj % 
2k m & % 2B m ' 4l % 1 =k m ft & m *P S. 5£ & # * & > 

I: |2 ^ # ^ a t 6d I-V A t # # ^ A tl ^ ^ » Sjll: 
- =k # ft ff\ & #} ik & 4 ^ 5. flL 46. ' Sit ? r#^l^&fi| 

a B a ^ % m t a a a It -fe 4 «. # ^ T # 39L '14 ik > ife flQ 3& ^ TO 

# # a ^ ft. • 

a lit ' *#^4L@ &fj 7% & ^ - « ^ a a a ^ J» J» € a a a It ' 
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3L » (5) 

1 0 2 » 3 0 2 : & Hfc £ B a a ^ >f 

102a '302a : it if. £ 3% 

10 2b '302b : & / SSL fa # H. 

102c '302c : 

10 4 : *t 4b <^ M ;fe 

10 6 '306 : M ^ 

108 '109 '308 '309 : ft t$ ft % ft 
110 > 310 : «. & * 4 
3 01 : & m ft 
3 0 3 : a 4b >f 
3 0 4 : IL 4b ^ ft 
3 0 5 : M m m. ft 
it fo] 

B 9 a lt(thin film transistor » ffi ^TFT) # #J © £ B) » 
it #■ «R * 3 ffi ' *. * 3fe fcl t # £ B a B & SI € al f£30 % & 4fc 
^^.fe300_L^ % ifc £ al, ^(poly-island) ,§302 > ^ * - 
& 4b ^ ># (si 1 icon oxide layer)303^-— %l 4b ft 
(silicon nitride 1 ay e r ) 3 0 4 #j ffi ^ *B & >§ ( ga t e 
insulating film)305 - - W^306«A^-^|^^^P-1^ 

(inter-layer dielectric • ^^ILD)308 > 309 /ffr& 
& ' *t^^^a a a^>f302&^>flL^fig^306T^-iait£ 
^(channel region)302a*4fc^i&i££J£302afl9#J#ja&/ 
>i ^5 # # i ^(source/drain doped region) 302b ♦ & tL 
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302b £.N 3! # & & h£ » *J -fit ^ ii 5t a i*302a II at # 
& *&3 0 2b 41 RiJ it & •*£ - & # II J&( 1 ight ly doped 

drain • ffi *&LDD)302c • *t *b > W * <B Mt ># 305 t #j SL -fb ^ 
^304^^^50-400^^ Fa^ ; ifb & 4b 303 & J$L & 
1 0 0 - 1 4 0 0 ^ 4i BJ] o 

ft- ^ J* * 3 m - ±- UL & % 4i ae, JL 5a ffl *30 6 <fc 

^ it it H. til 3 0 2 a Ji • W^#g,^:>t305^^.>fb^>t303^^r^ 
&306&&J|fc££^,£302*ilia > * ^. & ft *f * #M40 0A • 
ffQ ffl 4£ *& & # 305 # |L -fb ^ 304 ft'J -fit ^ « *&306 ^ #i 4b ^ 
/| 3 03 4L Pal . Jf. & ft *f * ^40 OA » iBj^->fPa1^€>t308 
H. j£ ^ W ^306 H Pfl « ^ ,§305 _L > * * ^ ffl ^&306 ^ 
#j 9 - ,# P-1-fr^#308&ffl;&#B$fc,*305ttjl & 
^ # # H. i£3 0 2b *§ it 60 S*/ a. * * «8 ^ 4 (source/drain 
contact metal )31 0 • ikb *h » it *T J-X & # — $ j=l >§ P-1 it t 
& 3 0 9 to ^ _L it it # _L • # *b • I, fl t - ^ ffl ^ Jl I t a 9 a 

^^a 9 aIl^^t^^^S^^&fe3 00t^#f ' ft ^ ^5t 

& ^300 _L Jl % — >§ ^. m % (buf f er layer)301 - 

& « * * # ^ 41 > £ ^ $ ft € A It -gt 7C # # 5. 

( r e 1 i ab i 1 i ty ) _h $L ^ H - ft #- Jft T f\ ffi ?f - 

* 4A ffl H ^ 4B ffl #t # m & % W 4i - & ik it W 

$, S ^ SI JK € S flft ^ # ^ T 6d 3L & € >>5L ( dr a i n 
current » x ^ ^" I D " ) H f T 1 ^5 f Kgate voltage > 

^ " V fi ")«MftB • &tffltt*&*it#ttt*L'fb^#jt£.£ 
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aa tfk & #) ft & ' ® itb ' # ^ ^* 1T Bfc 

# 7t # # * & • 

rffj ' # it ^ # «¥§ 4L £ a a a ^ $ JK € a a a It #J IL 4b V ># 

Jf. A JL400 ^ & it 4? 4 # ^ ' ♦ # fj *» #5A 0 * $5B 
ffl m &) & n ° * 9 5A SI #* % 5B ffl # 3^ ' IL 4b ^ ># #j 
A ^ 5.400 J£ & #r >>J # I -V & & JMF tb IL 4b ^ ^- & 
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#o & ffl ft • # T # ^ Jt $ft & fcl # ' ® *b ^ ^ 4^ 1% t£ 




% 1 m A n *p 60 £ B a a ^ & ^ <t B a a ft 60 #j © ^ t> si ; 

%2k ® & %2B ® ft it & % *> £ B a a ^ i t B 9 a S f 

3? 3 ® 4fc as ^ # a£ ^ - & ^ ^ «fe #J ^ ^ B a a ^ ^ ^ t 
0 B B ft 60 £'J & * K » 

9 4A S) * 9 4B ffl /s/f tt: 4£ as ^ # a£ ^ - j& ^ ^ ^ 

£ A *f j& t A ft ^ * m ft T 60 m % aft. ( I D ) M W * € 
£ ( V G ) 60 fffl #, ffl » * * ft ^ IE * Jk t 60 H 4b ^ ,# ^ & 4 
2 0 0 - *t4b^#;?.£.&1000J£ ; a &. 

£5AB*#5Bn#T?F'!fc'ffe J» * # - *t * afe #J 

# A ^ 3» m « .§> ft $ # ^ T 60 a. € >jSl ( I D ) * ffl € 

* ( v G ) 60 m & m ' *tw*«^^ + 6<iiL^^^^A^ 

4 0 0 J£ > &4b^>#;?.&JM000i£ • 




i . - m z a a a $ ^ <t 3, it ' & : 

- & ^ £ M, & J% ' ifr - & -h ' i& $, £ B B a ^ ^ & 

- it it & ^ ' to ^ i£ fel T : « Bl 

- ifa/ & & m & Ok > ^ II it if (a ^ ^ #J ; 

-mm ' to ^ m % a*. % B B a # ># _l ; 

- m & m & M > & ^ m m & & m $, at £ & & m r$ • 

i£ frl *t *& *fc ># & # : 

- |L 4b ^ ># ' a. 3S. 3fr A a*. # a 9 a M -L ; a A 

- n 4b ^ ># » fa ^ m %l it & j§i m m m m ; a 

- >t H ^ € ># ' se. ^ t£ ffl ^ t£ frl ^& #& Hi M -b » 

2 . t tf -f- $| $& ® £ 1 ^ #f ^ £ B B 9 & ft M € A fit ' & 

ti**t4b^,t#;?-&-fclOO~1400J&^Rg • 

3. f f I fij f & HI J| ^ i| ^ ^ B ^ a ^ ill f a 0 a ^ > A 

t fl 4b 3? # ^#^.-^50-400^^ 53 • 

4 . t tt * *«j $& ® % i 3i m *t ^ £ B B 9 ^ ft m t a B a it ' * 

5 . t ** Ji- *j gi 1 1 m it 4l # b b b ^ ft j& t b b b it • & 

6 . t If .f- |g, S | 5 m ft it £ a B a ^ ft J& % a B a It ' & 
*t%$ 3 fo£gk&M^&te-&&m%L&&& t ' 4fc ^ i& it 

& *fc & t£ / >3l ^ # g J£ tii " 

7 . *i t tf * fij $a SI ^ 1 ij£ ^ ^ B B a ^ ft JK t B B a ft ' 
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- t$ m ; 

- % JR £ a a a ^ M ' to ^ t£ M 4& T • t£ & d*. £ B a a ^ M tL 
ft — it it H. ' to ^ f£ fiij ^ T ; 

j& ' to ifr t£ it it H ^ ; 

- ffl & & & M ' ji^tfiiii^^^l Jt, >f ^ ffl • 
tJE M & 4& Mt ,§ * # - ft. 4b Jt & - ft. 4b % > t 

a 4b ^ ,# a £ ^ ta A Hfc # a B B ^ >f Ji ; j-x 

i£ ft. 4b ^ ^ to ^ t& ft 4b ^ >f £. f£ & ^ Fal ; 

- ^ - >t F«i ^ € ># ' s& * ^ t£ w * m #& m. m 
->i/ati^^4 ' #j « % Fai ^ m 

a & & A3 4 ° 

9 . f tf # #»J le, ® ^ 8 rtf i£ ^ £ a a a *(? % m % B B a & ' * 
+ t&ft4b^,§#j!?.&-fclOO~1400i&4LfiiJ • 

1 0 . *n t ft * #J i& SI $ 8 Jj| /9f & ^ £ a a a ^ ft m % a a a ft ' * 

tt^a-fb^>t^#^^50-400J^^Fa1 - 

1 1 . -fr t ff ^ fg, g) # 8 ^ m i4k ^ £ aa ^ ft JBt « a a a ft ' * 
1 2 . 4o t tf # ^>J |£ gj $ 8 «T it ^ ^ B a a ^ $ m € a a a It ' * 
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